
USGS Bathymetric Survey Capabilities for 

Quantitative and Qualitative Assessments  



How does the USGS collect bathymetry data? 

Single Beam Bathymetry 

Multi-Beam Bathymetry 

Acoustic Doppler Current Profiler (ADCP) 

Side Scan Sonar 

Swept-frequency acoustic sub-bottom profiler 



So this is bathymetry,  

Don’t worry only 

half of my 100 

slides are like this 



Single Beam Surveys (manned boat)  



Predetermined Bathymetry Transects 

Herrington Lake, KY 



Flood Inundation of Frankfort, Kentucky  



Single Beam Surveys (autonomous mapping)  



Example Single Beam Product 

Cooling Reservoir, IL 



Example Single Beam Product 

Lake Monroe, IN 



Multi-Beam Surveys 



Multi-Beam Surveys 



Multi-Beam Surveys 



Multi-Beam Surveys 



Example Multi-Beam Low Resolution Product 

Wabash 

River, IL 



Example Multi-Beam Low Resolution Product 

Map results on June 9, 2011 

before an event 

Map results on July 9, 2011 

after an event 

Missouri River, MO 



Example Multi-Beam Low Resolution Product 

Differences in riverbed elevation 

on June 9 and July 9, 2011 

Missouri River, MO 



Example Multi-Beam Low Resolution Product 

Sunken Barge in the Ohio River near Louisville Water intakes found 8/24/2012 



Example Multi-Beam High Resolution 

Product 

Raw multi-beam 

data 

TIN- rendered surface  



Example Multi-Beam High Resolution 

Product 

Raw multi-beam 

data 

TIN- rendered surface  



Example Multi-Beam High Resolution with 

Compensated T-LIDAR Product 



ADCP 



Acoustic Doppler Current Profiler (ADCP) 



ADCP 





Side Scan Sonar 



Side Scan Sonar 

Submerged trees at Wabash River 



Side Scan Sonar 

Herrington Lake, KY 



Side Scan Sonar 

Herrington Lake, KY 



Swept-frequency acoustic sub-bottom profiler 



Swept-frequency acoustic sub-bottom profiler 

N
 



Swept-frequency acoustic sub-bottom profiler 

SW NE PROFILE DIRECTION 

Dam/Road Ash-pile deposits 



Swept-frequency acoustic sub-bottom profiler 

SW NE PROFILE DIRECTION 

Dam/Road Ash-pile deposits 

Water bottom 
Lowest coherent reflector 

possibly bottom of excavation 



Swept-frequency acoustic sub-bottom profiler 

Material Deposit 



Project Capabilities for Bathymetry 

 Flood Inundation 

 Contour Mapping (streams and reservoirs) 

 Leakage Studies 

 Scour and Stabilization Studies 

 Water Quality Issues 

 Dam Removal 

 Biological and Spill Studies 

 Storage and Fill in Ponds and Reservoirs 

 Plus More  



USGS Arsenal of Tools 

 Combined for offices in surrounding area 

 2 Mulit-beam echosounders 

 6 single beam echosounders 

 1 single beam autonomous echosounder 

 > 50 ADCPs 

 > 10 RTK GPSs 

 Plus more high end equipment is housed and 

available for use at the USGS main offices  
 Office of Surface Water (HydroAcoustics) 

 Office of Groundwater (Branch of Geophysics) 



QUESTIONS ? 

A. Thomas Ruby III 

aruby@usgs.gov 

 

USGS KY Water Science Center 

INKY Commonwealth 

mailto:aruby@usgs.gov

